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1
DOOR BEAM FOR VEHICLE

CROSS-REFERENCE(S) TO RELATED
APPLICATIONS

The present application claims priority to Indian Patent

Application No. 201711034790, filed on Sep. 29, 2017, the
entire contents of which 1s incorporated herein for all

purposes by this reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a door beam for a vehicle.
More particularly, the present invention relates to a door
beam for a vehicle which i1s configured for improving
shock-absorbing performance of a door during a side colli-
S1011.

Description of Related Art

Generally, an external panel, which 1s formed as a thin
plate manufactured by a press and disposed at an external,
and an internal panel, which 1s disposed at an internal, are
coupled by use of spot welding, manufacturing a door of a
vehicle. In addition, a region 1s formed between the external
panel and the internal panel wherein a door window, a lock,
and the like can be provided. Further, a door of a vehicle, 1n
which knobs are respectively disposed on an external sur-
tace of the external panel and the internal panel, 1s rotatably
mounted to a vehicle body.

Reinforcement members are disposed to the door for
ensuring rigidity in a collision of a vehicle. A door beam 1s
a reinforcement member which 1s mounted 1n the door to
ensure rigidity in a side collision of a vehicle. In addition,
the door beam 1s called “side beam” because of extending
along a longitudinal direction of a vehicle body.

However, there may be a limit to a design of the door
beam for ensuring rigidity as there exists a limited region
between the external panel and the internal panel of the door
to dispose the door beam. In addition, when rigidity of the
door which 1s positioned near a passenger 1s not ensured,
direct cause of intlicting an njury on an passenger when a
collision of a vehicle may be occurred.

The information disclosed in the present Background of
the Invention section 1s only for enhancement of understand-
ing of the general background of the mvention and should
not be taken as an acknowledgement or any form of sug-
gestion that the present information forms the prior art
already known to a person skilled in the art.

BRIEF SUMMARY

Various aspects of the present invention are directed to
providing a door beam for a vehicle having advantages of
improving a shock-absorbing performance 1n a side collision
and requiring a same region for mounting in comparison
with a conventional product.

A door beam for a vehicle according to an exemplary
embodiment of the present invention may be a door beam
which 1s mounted 1n a door of a vehicle

The door beam for a vehicle may include a beam portion
having a rod shape which extends along a longitudinal
direction of a vehicle body, a front mounting portion dis-
posed at a front end portion of the beam portion to mount the
front end portion of the beam portion to the door, and a rear
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mounting portion disposed at a rear end portion of the beam
portion to mount the rear end portion of the beam portion to
the door.

The beam portion may be formed in a hollow cylindrical
shape.

The front mounting portion and the rear mounting portion
may be brackets.

The front mounting portion and the rear mounting portion
may mount the front end portion and the rear end portion of
the beam portion to an external panel of the door.

The beam portion may have a shape including a coil
spring, as a coil line 1s repeatedly wound to form a plurality
of circular shapes and the plurality of circular shapes are
overlapped with each other.

One end portion of the coil line may be connected from
the front end portion of the beam portion to the door to be
fixed, and the other end portion of the coil line may be
connected from the rear end portion of the beam portion to
the door to be fixed.

A cross section of the coil line may be formed 1n a circular
shape.

A distance between a center of a circle of the beam portion
and an external circumierence of the plurality of circular
shapes may be longer than a distance between the center of
the circle of the beam portion and an internal circumierence
of the plurality of circular shapes as a thickness of the coil
line, and a radius of a circle which 1s formed by contacting
the repeatedly wound coil lines with each other may be
longer than the distance between the center of the circle of
the beam portion and the internal circumiference of the
plurality of circular shapes as a half thickness of the coil line.

The methods and apparatuses of the present imvention
have other features and advantages which will be apparent
from or are set forth in more detail in the accompanying
drawings, which are incorporated herein, and the following
Detailed Description, which together serve to explain certain
principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram of a door to which a door
beam for a vehicle according to an exemplary embodiment
of the present invention 1s mounted;

FIG. 2 15 a perspective view of a door beam for a vehicle
according to an exemplary embodiment of the present
invention;

FIG. 3 1s a cross-sectional view taken along a line A-A 1n
FIG. 1;

FIG. 4 1s a transparent perspective view 1llustrating a
portion of a door beam for a vehicle according to an
exemplary embodiment of the present invention; and

FIG. S 1s a drawing shown from a line B-B m FIG. 4.

It should be understood that the appended drawings are
not necessarily to scale, presenting a somewhat simplified
representation ol various features illustrative of the basic
principles of the invention. The specific design features of
the present invention as disclosed herein, including, for
example, specific dimensions, orientations, locations, and
shapes will be determined in part by the particular intended
application and use environment.

In the figures, reference numbers refer to the same or
equivalent parts of the present imvention throughout the
several figures of the drawing.

DETAILED DESCRIPTION

Retference will now be made 1n detail to various embodi-
ments ol the present invention(s), examples of which are
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illustrated in the accompanying drawings and described
below. While the mvention(s) will be described in conjunc-
tion with exemplary embodiments, 1t will be understood that
the present description 1s not intended to limit the invention
(s) to those exemplary embodiments. On the contrary, the
ivention(s) 1s/are mtended to cover not only the exemplary
embodiment embodiments, but also various alternatives,
modifications, equivalents and other embodiments, which
may be included within the spirit and scope of the invention
as defined by the appended claims.

FIG. 1 1s a schematic diagram of a door to which a door
beam for a vehicle according to an exemplary embodiment
of the present invention 1s mounted, and FIG. 2 1s a
perspective view of a door beam for a vehicle according to

an exemplary embodiment of the present invention.

As shown 1n FIG. 1 and FIG. 2, a door beam for a vehicle
20 according to an exemplary embodiment of the present
invention 1s mounted 1n an external panel 12 of a door 10 and
1s configured to include a beam portion 22, a front mounting
portion 24, and a rear mounting portion 26. A front door 10,
which 1s disposed at a driver’s seat or a front passenger seat,
of doors for a vehicle i1s illustrated 1n FIG. 1, and 1t 1s
desirable that a door beam for a vehicle 20 1s mounted to the
front door 10, but 1s not limited thereto.

The beam portion 22 has a set length to be mounted 1n the
door 10 and has a rod shape which extends along a longi-
tudinal direction of a vehicle body.

The front mounting portion 24 1s disposed at a front end
portion of the beam portion 22. In addition, the front
mounting portion 24 functions as a bracket for mounting the
front end portion of the beam portion 22 to the external panel
12.

The rear mounting portion 26 1s disposed at a rear end
portion of the beam portion 22. In addition, the rear mount-
ing portion 26 functions as a bracket for mounting the rear
end portion of the beam portion 22 to the external panel 12.

FIG. 3 1s a cross-sectional view taken along a line A-A in
FIG. 1, and FIG. 4 1s a transparent perspective view 1llus-
trating a portion of a door beam for a vehicle according to
an exemplary embodiment of the present invention.

As shown 1n FIG. 3 and FIG. 4, a door beam for a vehicle
20 according to an exemplary embodiment of the present
invention 1s disposed between the external panel 12 and the
internal panel 14 of the door 10, and the beam portion 22
formed 1n the rod shape has a hollow cylindrical shape.

The beam portion 22 may be a coil spring that a coil line
221 1s repeatedly wound to form a plurality of circular
shapes, and the plurality of circular shapes are overlapped
with each other or are formed in a shape including a coil
spring. That 1s, a hollow ‘H’ 1s formed internally with
respect to a radial direction of the overlapped plurality of
circular shapes. Therefore, a weight may be greatly
decreased in comparison with a beam having a rod shape 1n
which a hollow 1s not formed, and shock-absorbing perior-
mance can be improved by the elasticity and restoring force
of an element including a coil spring. Meanwhile, when the
door beam 20 1s mounted to the front door 10, the door beam
20 1s configured to reduce a load transferred to a vehicle
body including a center pillar when a head-on collision
occurs, and when the door beam 20 1s mounted to a rear door
10, the door beam 20 1s configured to reduce the load
transierred to a vehicle body including a center pillar when
a rear 1mpact occurs. Herein, the front door, the center pillar,
and the rear door are well-known to a person of an ordinary
skill 1n the art, so detailled descriptions thereol will be
omitted.
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One end portion of the coil line 221 may be fixed by being
connected from the front end portion of the beam portion 22
to the external panel 12 or the mternal panel 14. In addition,
the other end portion of the coil line 221 may be fixed by
being connected from the rear end portion of the beam
portion 22 to the external panel 12 or the internal panel 14.
Theretore, the load transferred to the coil line 221 may be
absorbed by the external panel 12 or the internal panel 14
through both the end portions of the beam portion 22, or the
load transferred to the external panel 12 or the internal panel
14 may be absorbed by the coil line 22L through both the
end portions of the beam portion 22.

FIG. S 1s a drawing shown from line B-B 1n FIG. 4.

As shown 1 FIG. 5, an external circumierence of the
circular shapes formed by winding the coil line 22L 1s
defined to an external circumierence 22a of the beam
portion 22 and an internal circumierence of the circular
shapes formed by winding the coil line 22L 1s defined to an
internal circumierence 226 of the beam portion 22, and 1n
the present regard, an external radius R3, which 1s a distance
between a center of the circle of the beam portion 22 having
the hollow cylindrical shape and the external circumierence
22a, 1s longer than an internal radius R1, which 1s a distance
between the center of the circle of the beam portion 22
having the hollow cylindrical shape and the internal circum-
ference 2254, as a thickness of the coil line 22L. In addition,
a middle radius R2, which 1s a radius of a middle circle C
formed by a portion that one coil line 221 forming one circle
wherein the external circumierence 22aq and the internal
circumierence 2256 are formed and the other one coil line
221 forming the other one circle near the one coil line 22L
are contacted to each other, 1s longer than the internal radius
R1 as a half thickness of the coil line 22L.. That 1s, a cross
section of the coil line 221 1s formed 1n a circular shape.

Weight can be decreased and cost can be reduced accord-
ing to the beam portion 22 having a composition including
a coil spring, and simultaneously, having a hollow cylindri-
cal shape depending on the shape forming the middle circle
C 1n comparison with any member simply having an uni-
form thickness as a difference from an internal diameter to
an external diameter and having a hollow cylindrical shape.

According to an exemplary embodiment of the present
invention, rigidity during a broadside collision of a vehicle
can be ensured and a weight may be decreased. In addition,
shock-absorbing performance may be improved wherein the
load transferred to a vehicle body including a center pillar 1s
reduced on a head-on collision of a vehicle. Further, an
ijury of a passenger may be minimized during a collision
of a vehicle.

For convenience in explanation and accurate definition 1n

- &

the appended claims, the terms “upper”, “lower”, “up”,
“down”, “upwards”, “downwards”, ‘“internal”, “outer”,
“inside”, “outside”, “mwardly”, “outwardly”, “front”,

4

rear”’, “back”, “forwards”, and ‘“backwards” are used to
describe features of the exemplary embodiments with ret-
erence to the positions of such features as displayed in the
figures.

The foregoing descriptions of specific exemplary embodi-
ments of the present invention have been presented for
purposes of 1illustration and description. They are not
intended to be exhaustive or to limit the invention to the
precise forms disclosed, and obviously many modifications
and variations are possible in light of the above teachings.
The exemplary embodiments were chosen and described to
explain certain principles of the invention and their practical
application, to enable others skilled 1n the art to make and
utilize various exemplary embodiments of the present inven-
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tion, as well as wvarious alternatives and modifications
thereof. It 1s intended that the scope of the invention be
defined by the Claims appended hereto and their equiva-
lents.

What i1s claimed 1s:

1. A door beam structure for a vehicle wherein the door
beam 1s mounted 1in a door of a vehicle, the door beam
comprising:

a beam portion having a rod shape which extends along a

longitudinal direction of a vehicle body;

a front mounting portion disposed at a front end portion
of the beam portion to mount the front end portion of
the beam portion to the door; and

a rear mounting portion disposed at a rear end portion of
the beam portion to mount the rear end portion of the
beam portion to the door,

wherein the beam portion 1s formed 1n a hollow cylindri-
cal shape,

wherein the beam portion has a shape including a coil
spring, when a coil line 1s repeatedly wound to form a
plurality of circular shapes and the plurality of circular
shapes are overlapped with each other, and

wherein a first end portion of the coil line 1s directly
connected from the front end portion of the beam
portion to the front mounting portion to be fixed to the
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door and a second end portion of the coil line 1s directly
connected from the rear end portion of the beam
portion to the rear mounting portion to be fixed to the
door.

2. The door beam structure of claim 1, wherein the front
mounting portion and the rear mounting portion are brack-
ets.

3. The door beam structure of claim 1, wherein the front
mounting portion and the rear mounting portion mount the
front end portion and the rear end portion of the beam
portion to an external panel of the door.

4. The door beam structure of claim 1, wherein a cross
section of the coil line 1s formed 1n a circular shape.

5. The door beam structure of claim 4, wherein a distance
between a center of a circle of the beam portion and an
external circumierence of the plurality of circular shapes 1s
longer than a distance between the center of the circle of the
beam portion and an 1nternal circumierence of the plurality
of circular shapes 1n a thickness of the coil line, and a radius
of a circle which 1s formed by contacting the repeatedly
wound coil lines with each other 1s longer than the distance
between the center of the circle of the beam portion and the
internal circumierence of the plurality of circular shapes 1n

a halt thickness of the coil line.
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